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(57)Abstract: 

PURPOSE: To prepare a high molecular weight polymer having 
good particle morphology in high yield by (co)polymerizing an 
olefin in the presence of a catalyst composed of an aluminoxane 
and a specific metallocene. 

CONSTITUTION: In polymerizing an olefin of formula I (wherein 
Ra, Rb are each H, a 1-1 4C hydrocarbon group, Ra and Rb form 
a ring with the atom to be linked with) in the 
solution/suspension state or in the gas phase under the 
conditions of -60 to 200° C and 0.5-100 bar in the presence of 
a catalyst composed of a metallocene and an aluminoxane of a 
linear type of formula II (wherein R14 is a 1-6C alkyl, a 6-1 8C 
aryl, H; (p) is 2-50) and/or of a cyclic type of formula III 
(wherein R14 and (p) are the same as defined above), the 
metallocene of formula IV (wherein M1 is Zr, Hf, etc.; R1, R2 are 
each H, a 1-1 0C alkyl, a halogen, etc.; R3, R4 are each H, a 
halogenated 1-1 0C alkyl, etc.; R5, R6 are the same as R3, R4 
excluding H; R7 is a group of formula V, etc.; R11, R12 are each 
H, a halogen, etc.; M2 is Si, Ge, etc.; m+n is 0-2) is used for 
obtaining the objective high molecular weight olefin polymer. 
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[0069] hv*fe&mm*m^z>®&\z\$, 
[0070] mfrte. ^^-e^ffl*r^«»^^ffl^ 
^z><dx. mm<Dmm^ffifrz>££&x%z><. 

[0 0 7 1] *^W<O^T^ fd®Lfc^^Dir>^ 
JLm%\zm$k<Ot$XZ>3 0-8 O^Q^SSHJC^^T 

[0 0 7 2] ^ir*^Qv^3y-fe>s^ 
£ v> r « a y J ir >ST L & t> j^c e> T c: ^ *ta*^ 

m&&&&&zfi#%\zm\,*MmmmAmfrz t^?x& 
so 0. z:nz&m^xmmLTzTfiV'?-\*m^®3ij& 



so— 
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15 

VN=#iS& (cm 3 /g) 

Mi =ll¥^m (g/mol) \&fWMffrr\ 
M. /U =^^fi»«tt;^S«y;W^^y>a 
m. p. = DSCTfll5£lxfcBfi^ (2 0 < C/»(OjnJ»- 

/v&nmo io 

mmil - mm + 1/2 mr) 

BD=#'J7-»«S (g/cra 3 ) 

MF I (2 3 0/5) =^h7U->f>T7^X (D 

INS 3, 7 3 S\Z^xm^l g/1 0#) 

^tHK^STT* : J. Org. Ch em. ,49(1 
98 4) 4 2 2 6-4 2 3 7 ; J. Chem. So 20 
c. , Perkin II, 1981, 403 — 408; 
J . Am. Chem. Soc. > 106 (1984), 
6 7 0 2 ; J . Am. Chem. Soc. , 65 (19 
4 3), 5 6 7 ; J. Med. Chem. , 30 (19 

8 7) , 1 3 0 3-1 3 0 8 ;Chem. Ber. 85 
(1 9 5 2), 5 7 — 8 5. 

[0 0 7 3] *tx— h-U#>FcDL i R - (CR 8 
R 9 ) — R 7 - (CR 8 R°) -R Li^M^HId 
£ VXTm-Xm\Z jB«£nT^£ : B u 1 1 . Soc. 
Chim. , 1967, 2 9 5 4 ; J. Am. Che 30 
m. Soc, 112 (199 0), 2030 — 203 
1 ; HI 1 0 (198 8) 6255 — 6256 ; R 1 

09 (1987), 6544 — 6545; J. Orga 
nomet. chem. , 322 (1987), 65 — 
70;New. J. Chem. 14 (199 0), 49 
9-5 0 3So 

I) 2 -Me — Q^XD^tfj 

110. 45g (0. 8 3 6mo 1) <D 2 ->f >£V > 
£5 0 0 cm 3 (DiSJL^frX—rMzmmh^LT 2 9 
0 cm 3 <D3N (0. 8 7mo 1) COJSS^^-^U 40 

l»^M»Ti:2»lHll»l&«l:, 

~3fc»Mrr*. 3Tffiffl£#8IU NaHCOa &£Zf 

m<ti- h y o&&mx&&v*i>T3Lm-?z> t , 9 8go 

[0 0 7 4] :wM^5 0 0 cm 3 CO h;l/X>{3^ 



1#l§¥4-2 6 8 3 0 7 

Mil, Se^£S^nn;*^>K:l6t), 

(8 0t/l Omb a r) . IRS : 2 8. 4 9g (0. 
2 2mo 1 ; 2 6X ) • 

[0 0 7 5] Z (Dfo&tilCD&mtTUlCmz 2 tl 
Tl>5 :C. F. Koelsch, P. R. Johns 
on, J. Am. Chem. Soc. , 65 (194 
3) > SI5 6 7-5 7 3Ho 

II) (2-Me--f>f» 2 SiMea C0^/£ 

13g (lOOmol) C02-Me --f>^>£4 0 0 
cm 3 <£>^X^;UX— rMZ&ML, f LT6 2. 5 c 
m 3 <Z)1. 6K (lOOmmol) «n-^-»Jf 
^A/n -^^>^£*Ttf)}^TK: 1 MtClo 
TWJnU -t©«fc«#S»3 5"CTll^raB!W-S. 

[0076] 50cm 3 <£> E 1 2 O 4* K 6 . 1cm 
3 ( 5 0 mm o 1 ) O^^W^DD >"7>£M«JK: 
IRD, !!OU#*tB (lithio salt) 

[0 0 7 7] i£WL;fcB#:£HffliU WKS^ajaSL 

5. 7g (18. 0 Ommo 1) ®ee<&ttflj&*»&ft 

7^--e*H|-r* (n-^D->/H 2 CCh (9 : 
1) . 2. 5g (7. 9mmo 1 ; 5 2%) <D 

[0 0 7 8] r f CSiOz ; n-A^tJ-^/Ht CC 
1 2 (9 : 1) =0. 3 7 1 H-NMRX^^ 

III) (2 -Me — f >t ? » 2 CH2 CH2 

3g ( 2 3 mm o 1 ) ©2-Me-^>f 0 cm 
3 £>THFK:ig£?U 14. 4cm 3 <D 1 . 6N (2 
3. 0 4mmo I) On-^-'Jif)A/n-A+ 

£>o ^(D&lZ 1 m 1 (11. 5mmol) ©1, 2 -is 

*flfcHDfiL*bT5WHMWl*Wa. IMIttlT 

*ic^^A-^n^ y^-xmrn-rz cs i 

O2 ; n -^+J->/H2 CCI2 (9 : 1) §t 

[0079] *j#»*#w#s-iffcu ssssarau 

38Sft*K»X— ^JC*0* £<D*§if&£MgSOi T 

[0 0 8 0] IRS: 1. 6g (5. 5 9mmo 1 ; 4 9 
% ) CD&tt#*g£r®>, r F [S i O2 ; n-"\*tf>/ 
H 2 CCh (9:1) ^SfcK) =0. 4 6 1 H — NM 
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A) rac-v^f^UiP (2-Me - 1 -1'>t- 
M 2 -vMPnx^A- ^D7-f HoStt 

1. 68g (5. 3 1raraol) ^U-h-U^>H 

0) i?*7)V*s*))V (2-^^;W>^» 2 £5 Ocm 
3 OTHFKgsJDU 6. 6 3 cm 3 CD1. 6N (1 

0. 6 1mmo1) (On -7^)]/- U ^OA/n -a.* 

[0 0 8 1] 2:3l/TS6n^^U^ (d i 1 i t h 
i o) &£-7 8^7?, 5 0 cm 3 0CH 2 C 1 2 +fc 

1. 2 4 g (5. 3 2mmo 1) (DZrCh 

£0 1 H-NMRX^ h;W^I©Z r C 1 4 (th 
f) 2 OflitCr a c/^Vi*«S*bTV^. n-^ 

Djg-Tc SSICO. 3 5g (0. 7 3mmo 1 ; 14 
%) O^ttttAtff&n, C©4«»Ttt l H-NMRl: 
raci?5U7 : UD^SSW. 
[0 0 8 2] C©ft-&ftttiEtttt7C*i«f**U*UT 
*ONMR^tM^t (CDCh , 10 0 MH 
z) : 6=1. 25 (s> 6H, Si -Me) ;2. 1 

8 (s, 6H, 2-Me) , 6. 8 (s, 2H, 3-H 
-Ind) ;6. 92-7. 75 (m, 8H, 4-7- 
H-Ind). 30 

B) rac-^fJ^UJK2-Me-lH>f^ 

1. 3cm 3 01. 6N(2. 0 8mmo 1) OMKM 
ehimm*. 40cm 3 OEt 2 04*00. 2 4g 
(0. 5 8mmol) Or a c-y^v>J;K2- 
Me-l--f>fr;W 2 -^->)A-^P7'f 
O'CTjBfilOU ^^^-10^2^ 

1. smmmttzmmrzo mmte7tm#mzTo. i 

9 g (0. 4 4mmo 1 ; 8 IS ) 0#^»2&«?#£ft 40 

C) r a c -y^fJI/yUJI/ (2-Me- 1 -- f 

;W 2 -y;P3-^A-^f;^ cbu 3 nh) (b 

(Ce Hs) 4 D £O£j&0 . 1 7g (0. 3 9mmo 

1) Or a c -zs*3 L )l>i'V)V (2-Me-l-O? 

2 -^Jl/n-^A-^^^ 1 ;^ 2 5cm 3 Oh 
;VX>^00. 1 8g (0. 36mmol)OtBu3 

nh) cb (Cs h s ) 4 j icor-ea&Jirr*. n<om 



1$ffl¥4-2 6 8 3 0 7 

[0 0 8 3] zl (DKfoU^®}(D7 U n- h 

D) rac-Xfl/> (2-Me-l-^f>f-JW 2 

14. 2cm 3 02. 5N (35. 4mmo 1) 0n- 
^Li/n-A^>SS^ 2 0 0 cm 3 OTH 
F*05. 0 7g (17. 7mmo 1 ) OU#>FOX 

(2-^^;w>x» 2 fcSia-ei^raicHo 

TSsiaU #(C£#£ift5 0 < CT3f§mHS6T3. fc* 

Wt&&mis&m-?Z>o 2 5 0 cm 3 OTHF*06. 6 
8g O (1 7. 7mo 1) 0ZrC 1 4 (thf) 2 £_Lf20 
^U^**B*««hR»fc, *55 0cm 3 OTHFKI5 0 

*<> »«**^s«)THF-c»iaaaLfc«fc, bsseS 

h;l/X>Tfx3o 0. 4 4g (0. 9 9mmo 
1 ; 5. 6% ) 0&/£«to*#Sn, WBICfacStt 

1 5 : l<tD#^«SK:»Pft4*n*. 

[0 0 8 4] C<Dft^ftttiE*&7C*»*fS^L-€-LT 
*(DNMR^tM^t (CDCI3 , 10 0MH 
z) : 5 = 2. 08 (2s. 6 H. 2-Me) ; 3. 4 
5-4. 1 8 (rm 4H. -CH? -CH* -) . 6. 
65 (2H, 3-H-Ind) ;7. 05-7. 85 

(m, 8H, 4-7 -H- Ind) o 

E) rac-XfI/> (2-Me-l--<>T^) 2 
- swa x^a- ^ 5^o^£ 

1. 5cm 3 Ol. 6N (2. 4mmo 1 ) 03ff©M c 
Lig^^ 40cm 3 C0Et2 O*O0. 31g 
(0. 6 8mmo 1 ) CD r ac-Xfl/> (2 — M e - 

5 0tTSimU 0 < CT2B#^JS-r 
5o n-^>^>^S05r^b^lC, StTl. 5 

Sllt^o IE«^7C*i>«rJCT0. 22g (0. 5 4 
mmo I ; 8 0% ) CD#*BW*#Sn<5. 

F) r ac-X^U> (2-Me-l--T>x-;iV) 2 
-^nx<!7A-y7f CBus NH] [B 

(p-MJ;W.4 ] h<DKfc 
0. 1 3g (0. 3 2mmo 1 ) O r a c -X^V> 

(2-^^;P- l--f >^x;U) 2 -yj^X^A-y 
^^Vft* 2 0 cm 3 Oh;l/X>*O0. 1 6g (0. 

2 8 mm o 1) O (B u 3 N H] (B (p - h U 

[0 0 8 5] COE*a**(D7Uzi-h*a*»cttffl 

[0086] m&mi 
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12dm 3 (Dim^aVU^mtc?. 

[0 0 8 7] ^tC, 3 5 cm 3 0)*7)}/7)V* Stt> 
- h)VX.>®m (5 2mmo 1 (DA 1 fc«S"T*. ¥*S 
*U^-ffin=17) SSSJnU u0S^i^3Ot 
T1 5#lf#T£o 

[0 0 8 8] CfltHBft';:* 6. 9mg (0. 0 15m 
mo 1) (Or a c -X^l/> (2 -Me — 1 --f 
;W 2 -^n-W-y^P^H^ 13. 5 cm 
3 <D*?U-k>- b)\s3i>mm (= 2 Ommo 1 (7) A 

[0 0 8 9] JfcV^T^©»««KJ6»KaiAb-eUT« 

iti^^i^otim, 7 orioitjrrso 
ja^j<D^x«^e y v- ^a*^r r t. \z «t o t«-&£ * it 
i. 5 6kg^uyp^i/>*tf^n-5 9 to 

T^^D-t>CDftttfi2 2 6 k g (PP) /g (;**D 

ir» xf$(h) Tab^o 
[0 0 9 0] VN=67cm 3 /g. Mi =58, 90 
0 g/mo U Mi /M =2. 0, 11=9 5. 9% , 
BD = 3 5 Og /cm 3 <, 

[0091] m&m 

9mmi**0&rti** 10. lmg (0. 0 2 3mm = 



(11) ®BS¥4-2 6 8 3 0 7 

*ol) (0^^n*fe>^fflb-ei>TM'&^5 0t:mJS 

[0092] o. 5 1 kgotfu-?— a*#£n, ^m* 

5 0. 5kg (PP) /g (^^n*fe» xBfcDpt^n 

[0093] VN=100cm 3 /g, M v =108, 
5 0 0 g/mo 1 , Mi /M =2. 2, 11=9 6. 4 
X.MFI (23 0/5) =2 1 0g/105>o 
[0 0 94] 3^6013 
10 *J6«l*»0iBr^ 10. 5mg (0. 0 2 3mm 
o 1) ©^*Dt>S«fflb-fttl^S3 0TCT10 

[0 0 9 5] 1. 0 5kg0)*U^tf^n, 
10. 0kg (PP) /g (^^Dir» xm<D*#a 

[0 0 9 6] VN=124cm 3 /g, Mt =157, 
0 0 0 g/mo 1 , Mi /M =2. 2, 11=96. 3 
*>MFI (2 3 0/5) = 1 0 4g /l 0ft o 

[0 0 9 7] tmmA^c 

r (cm 3 /g ] Mi (g/mo 1) 



A 7 0 

B 5 0 

C 3 0 

cn^(Ditmmu, »^m<omM\zmiyX(o. -f>^- 
[0098] mmm4 

$ZmmiO¥m\ZQt5tfi* 4. Omg (0. 0 0 8mm 
o 1) Orac-^f^U* (2-^^-1 — f 

So ^^nt>gtt«2 9 3kg (PP) /g 

[0 0 9 9] VN=1 7 1cm 3 /g, Mt =19 7, 
OOOg/mol, Mt /M =2. 5, 11=96. 0 
% % MFI (2 30/5) =43. 2g /l 0£\ BD 
= 4 6 0 g/dm 3 , m. p. =145t. 

[oioo] mmms 

mmmiO^mz^tfi. 6. Omg (0. 0 l 3mm 
ol) Orac-i^^^U^ (2-^-1-1' 

[oioi] Sfrfi««6 otwi/ti^MHie 

ffl-e^^o ^^air>ffitt«l 7 8kg (PP) /g 
[0102] VN=217cm 3 /g, Mi =2 9 7, 



3 0 1 9,9 0 0 

4 6 3 8, 5 0 0 
6 0 4 8, 7 0 0 

30 0 0 0 g/mo K Mi /M =2. 3> 11=96. 4 
X . MFI (230/5) =12. 9g /l 0£\ m. 
p. =1 4 8t e 
[0 10 3] HdSffj|6 
3feltftl4>¥JHlCtt'9ft** 2. 4mg (0. 0 0 5 2m 
mo 1) (Or ac-^fJk>TJJl/ (2-^^-1- 

l^IfifiS 0 < CT-eLTfi-&RfW«3^KTS 
^^ot>Sfi«8 9kg (PP) /g (*^nir 

» x 

40 [0104] VN=2 5 9 cm 3 /g. Mi =342, 
5 0 0 g/mo 1 v Mi /M =2. 1, 11=96. 8 
X, MFI (230/5) =8. lg/10#\m. 
p. = 1 5 0t, 

[0105] mmi 

9£&mi<D^m\Z$E5&, 9. 9mg (0. 0 2 1mm 
o 1) (Or a z--J^)V^))V {2-*=?)V- 1 — -f 
y^-M 2 -y;Vn-^A-y^D7-f K Steffi T 

[0 10 6] «-&ififl»i3 0 < CT J eLTJl^ffl«2^ 
50 mr&2> 0 **Dir>ffitete2 6. 5 kg (PP) /g 
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(12) ftM*£4 - 2 6 8 3 0 7 

21 22 

U^D-fe» Xt$T&£. *Ocm 3 ©-fV:/Q/V — )l<DW^MZ^X^±r^. 

[0 10 7] VN=3 4 0 cm J /g, M» =4 5 7, [0 111] ;* * D-fe ><Z>?£14te 15 9. 2kg (P 

OOOg/mol, Mi /M = 2. 4, [1=9 6. 0 P) /g C**D-fe» X&Te&^o 

I, MFI (2 3 0/5) =2. 5g /10», ra. [0112] VN=188cra J /g, M, =2 4 0, 

p. =153t. 000 g/mo 1 , Mt /M =2. 1, 11=96. 0 

[0 10 8] jgjgggg % , MF T (230/5) = 28. 6g/1 0^, m. 

i£j8gL£2 4 dm 3 g^^T7 7^>a»U p. =14 9t:« 

^SM^W^nr^O^LTl 0 0-12 0t(D [0113] ^£^9 

»MI*ftTV^6dm 3 C0#ViJ>g#<L6dm HJ6«8*»0jBT^ 15. 2mg (0. 0 3 2mm 

3 ©at«^Dt!k>tT«fcr. 35cm 3 <zm i# oi) <D** u±>&mm u m&mm\t 2 mmmz* v 

T-JlTJl^/JrV-y- h;i/X>^ (5 2mmolCDA f ltlfiIStt3 0 ;* ^ D*fe >fgtete 2 

lfcffiSTS, ¥*5*Urrv-£ri=l 7) ««HJU 4. 0kg (PP) /g W^n-fe» XKTC&*, 

JI©iE'&tt&3 0*CT3 0#Jg#T£o [0 114] VN=3 0 9 cm 3 /g, Mf =4 0 9, 

[0 10 9] 14. 7mg (0. 031 000 g/mo 1 , Mi /M =2. 3, 11=9 7. 0 

mmo 1) ©r a c - ^f Jk>UJk (2-^fjV- 1 X.MFI (2 3 0/5) =3. 5g/10», m. 

-^>T r n;P) 2 -z?)\,U~V2x-*J&U'7't H*. 1 p. =1531C. 

3. 5cm 3 0^^nt>-HH>gj*(=2Omm [0 115] ttggD^F 

[0 110] ^V^Teico^^K^S^AL^UTa 20 -^A-^D^ if>n§#'j7-4 
^»Sfta»^T3TlBM5 01C leaner*. S^r£5 * ^<0ttK»*J:«^«»iEtT©aDT*S : 

turn m&mm ccj vn [cm 3 /g j m, (g/mo n 



D 7 0 

E 5 0 

F 3 0 

U 1S> 2 -4toHUE^***SEl/TV)*. 
[0 116] gjjjgg 1 0 
Silfcl6dm 3 SK»*a*'C7 7y>'3.iS»-r 

4 0dm 3 (2, 5 b a r iCttST*) <D***«t 
tfg^fcllOdm 3 CD^#;/at£W>:fc£t£2 9. 2 c 
m 3 tfM^T^/^lf >tf> h)l^>feWt (4 0mm 
o 1 CD A \\Zfa^~tZ>, WJ^-In=17) £ 

EftMftu s^3 octi oasarr*. 

[0 117] ^nt^C> 2. 7mg (0. 0 0 6m 
mo 1) © r a c -z?*3 L )Vi'V )V (2-*3 L )V- 1 - 
-fi/^-JW 2 -^□-')A-^D7^H^ 1 

1. 2 cm 3 <D*jru±><D WUX>«S* (=2 0mm 

o i ©a 1 ) cgsb^bti o&mzR/m\zmw 
^>o m&\ts 0 x:\zmmvitmz 3mmmfc?z>* m& 

»*tT;i£ICj;oT*ifcT£. ^□■tr>0SttttlO 

2. 9kg (PP) /g (**n-fe» xBSTfc*. 
[0118] VN=25cm 3 /g, Mf =8, 500 

g/mo K Mi /M =2. 4, 1 3 C - NMRK<J;£ 
£*U:7^ >£4HS0SA*>. 11=97. 8%, m. p. 
= 149t, 

[0119] sawn 1 

SHKMlOSMOfi-Ttf. 5. Omg (0. 0 11mm 



4 7 3 7,5 0 0 

6 0 5 6,0 0 0 

7 7 7 6,9 0 0 

o 1) Or a c-¥^)Vzs*))V (2-*^;U- 1 — -f 

16 dm 3 ( 1 b a r fcfcSt"*) (D**fc«Iffl-rs. 

30 [012 0] s-&«6 ot:-c5 o^sast*. *?U± 

>«tt2 04 kg (PP) /g 0**n-fe» xb#t 

[0 12 1] VN = 4 7 cm 3 /g, Mf =4 1, 10 
Og/moK Mf /M =2. 2, 13 C-NMRK:<fc 
*£r*l/:7^ >*fflH#fftt\ 11=9 6. 9X * m. 
p. =1 4 8t e 

[0 12 2] ^gfil 2 

4. 2mg (0. 0 lmmo 1) (Or a c-y^f;l/y 

(2 1 -- f >x— ;W 2 -^;i/n-^7A 

**Dir>i£fttt3 5 4 kg (PP) /g (*^oir 
» x&r?&<5o 
[0123] VN=38cm 3 /g, Mf =34, 90 
Og/mo K Mf /M =2. 1, 1 3 C - NMR 
*£*U:7^ >*ffl«tf«fct^ 11= 9 6. 7% . m. 
p. =1 4 6<C« 

[0 12 4] H1SW1 0-1 2te, 

jbu&*&k, **K,fct?T5miftwaFFCii»Tr*-6 

50 ^(h^lTV^, 



—54— 



23 

[0125] mmmi 3 

>fg{4«18 2. 4kg (PP) /g (**Dir» x 

[0126] VN=210cm 3 /g* Mr =288, 
OOOg/mol, Mr /M =2. 2, 11=96. 2 
X . 

[0127] mmmi 4 

1*» Digram 4. 2mg (0. Olrarao 
1) ©rac-Xf l/> (2 1 --f >5^x 

>igttttl4 4. 3kg (PP) /g «*n-fc» x 

[0128] VN = 1 6 cm 3 /g, Mr =8, 900 
g/raoK Mr /M =2. 0. 11=9 6. 0% 0 

[0129] mmm 5 

ftglfc2 4dm 3 E«Bt»T77yS/aft»Lt 
lT12dm 3 <D^tt^DtfW>^^tX4. 0 cm 3 CD 
^ ;i/ ^ 7 ^it > CO h ;UX (6mmo 1 (DA 

«#£3 or-Tf 1 5#HSrr<5o rac-^^U 

;v (2-^^- 1 — <>x— ;w 2 ->?;i/n-^A- 

CBU3 NHD CB (Ce Hs ) < J 

2. 5 cm 3 cDEJ&jg^ft rcorg^«^^Dir> 

C) G>-fe#^3>fcfE*£ nt^t), 17mg 
(0. 0 4mmol) ^^^Dir>Hffiit5 

^^nt>©Sttli6 1. 4kg (PP) /g 

[0130] VN=2 3 8 cm 3 /g, Mr =3 2 8, 
5 0 0 g/mo K Mr /M =2. 2, 11=96. 0 

[0131] mmm 1 6 

(Bus NH) (B (p-h'J;U) 4 ) £©2. 5cm 
(Oir^vaXCfSm^nT^D, 16. 3mg (0. 0 

4mmo i) <D*?u±:>\zfa%-rz> — &mm-rz>. 

**D-tr>f&tete4 2. 9kg (PP) /g (;*^nir 

[0 13 2] VN=1 0 5 cm 3 /g, Mr =110, 
5 0 0 g/mo KMi /M =2. 3,11=96. 0 

% o 

[0133] gaawi 7 

;Vx/jg$ (8mmo 1 (DA 1 K*aST£>) £ ;* *F)V7 
tt5 5. 3kg (P P) /g (**u±» xus^fc 

So 
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[0134] VN= 264cm 3 /g. Mi =367, 
0 0 0 g/mo 1 > Mr /M =2. 3, 11=9 6. 2 

X o 

[0135] gasm 8 

[0 13 6] ffl^fe^Pfc!lx>Sa^C»JlI*rSMrC 
hUX^7Jl^x^A£-j®lcM8L (lmmolO 
AlEta /cm 3 co:/at!P» ^lTE6**«* 

cto^A i e t s &Mm\z&vT#mrrz. *#a±>m 

tttt5 6. 9kg (PP) /g (*?U±» XPTC& 

[0137] VN=278cm 3 /g, Mr =362, 
0 0 0 g/mo 1 , Mr /M =2. 3, II =96. 3 
% . 

[0 13 8] jfeBSfll 19 

^tt, f f M^ftwnx^Df UT1 0 0-1 

2 0roMaffl^lll/T^10dm J (D%VV>9 
20 M2 0ttiAt^. 

[0 13 9] *S8(D«ffSIWS^VJT2 b a rOX^l/ 
>(D1£A&±Zf1&mz£'oX, 77r>«fl^ 

[0 14 0] -^CD^t', h;i/X>^^L7^3 0 cm 3 

©*^*7>V'3 (=4 5mmo 1 ©a n: 

ffl^-rs, «®^BT»Tfll€L,fe^S 7 5 0 g/ 
mo 1 ) £r^fllTT2> 8 
[0 14 1] E*«rt*fc*«#Tfc 1 5^©K> 6 0 

^ 0 0(E/»©«Jf3tarC^^T 5 b a r fcMTr*. 

[0 14 2] CtliUNpfC, 2. 3mg (0. 0 0 5m 
mo 1 ) CO r a c -Xr?V> (2 -j*? 1 ^- 1 -<>r 

2 -^nx^-^^D^ 2 0 cm 3 
(0^^PirX0h;px>^SS^»L-ebTi 5#fii1ifc 

»ai-r*2li:fcJ:-3TlWrm©|IB» £<DiiflE£IMrr 
©PSBBOIW, 5 b a r IcSUrrs* 

40 [0143] 4 2 og (D^uyntfw->^#^n, ;m 

IJ18 2. 6kg (PP) /g W^D-fe» Xl§e>* 
?UH>mmz1®m?Z>. ttSS«3 0 0 cm 3 /g T? 

[0 144] It^lG 

tLTrac-lfl/> ( 1 — f >x-^) » 
Z^A-^Dy'f K£ffl^T§&&rr-5. 2 10cm J 

[0145] £<Dit$stm\t> ^m<omnnzmbx<o^ 

50 >xnjl/->J^>F(D2-^rog^Sro^S*^liELT 
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[0146] mmm2 o 

T££o ;**Pir>J&ttfci2 7. 4kg (PP) /g 

(**□"£» XfcjT&tK Mi &4 7 7, 5 0 0g/ 
mo It, VNte3 4 0 cm 3 /gT^-UTMi /M 

>\$, -fy^A-AlMei *<fctfAiMe> CD®^ 

mo IX co-f V^;i^#fe^J:tX9 lmo IX (D^Wl" 

[0 147] g|i6fli]2 1 

a i as^^^-iwt h u wvtji^ 

(h;i/X>fp7?Me 2 A 1 HtiTkti&fcJ&tE'&ZZhlZ 
£oTSil2ft*) SrSlfflT*. Mi2 2. 9kg 

(PP) /g (^^n-k» X»n?*D* Mi «4 6 
9, 5 0 0g/mo IT, VNf*3 3 9 cm 3 /gW 

[0 148] mum 2 2 

«)Slfcl5 0dm 3 Ri6»t**T79yS/3.tt# 
U ^LT, *Wfc^lW«*nT*0*bTl 0 0 
-1 2 01C<D^£ffiffl£WLTV>5 8 0 dm 3 ©jJVU 

Bftl?«. 

[0 14 9] 5 0Uyh^««^nKl/>O»A* 

6 4 cm 3 ©^wktjI'S wio:>»»c 

(= 1 0 Ommo 1 (OA 1 Kffl^TS. *H£RTttT 
WJELfciH 1 * 9 9 0 g/mo 1) *WnL-tbTE 

[0 15 0] *3S£ffiS«ji&^£££{£<fcoT, 
©a*ffilB©***BT*0. 3X &£j&U *HT*1 

^cora, 3EfciB««iw*^tK±oTnw»-r-s (#x 

[0 15 1] 2 4. 3mgC5rac-^WJ^ 

jrn^-fF(0. 0 5mmol).t, 3 2ml^^ 
7;^/+*>© WVX>«»[ (5 Ommo 1 (DA 1(C 

[0152] Kj6«£»arr*ciK:«i:oT3 ot:cofi 
fcaflHcUtb-tLT, 2bar(DC0 2 (D^lDlrJ:^ 

0 b a rT2 4^rfHI£J*t"^« 10. 5kg©#ij7- 
»3R«tft6n«. CtlttlB. Okg (PP) /g 



(14) *$&I¥4-2 6 8 3 0 7 

[0153] VN=2 5 6 cm 3 /g, Mt =340, 
5 0 0 g/mo 1 , Mi /M =2. 2, 11=9 7. 3 
U> MFI (230/5) =5. 5g /10», m. 
p. = 1 5 6^ 

[0 15 4] *gmM2 3 

miM2 2«aiDs < r3K o. 6%^ **Mt&nT 

1*8 U 2 0. 6mg (0. 0 4 3mol) <D*?U± 

[0 15 5] 19. 2kgO#UY-»*#ff6n«, 
i0 dtl«3 8. 8kg (PP) /g (**n-fe» xRp© 

[0 15 6] VN=1 4 9cm 3 /g> Mi =18 7, 
5 0 0 g/mo UMi/M =2. 3, 11=9 7. 0 
X , MFI (230/5) = 82g/10#* m. p. 
= 15 ot:« 

[0 15 7] g|}BflJ2 4 

0) 11113 1. Omg (0. 0 6 5mo 1) T^O-eU 

ti^bstow: 4 pjntre . 

^ [0 15 8] 8. 0 kgCD^U^— »3foPa£tl&. ^ 
tl«6 4. 5kg (PP) /g t**0-fe» XlftO)* 

[0159] VN=175cm 3 /g, Mi =2 2 9, 
OOOg/mol, Mt /M =2. 2, 11=97. 1 
X, MFI (230/5) =3 5g/10^, m. p. 
= 15 ox:* 

[0160] mmm2 5 

£1M1*1D 4. lmg (0. 0 0 8mmo 

1) (Orac-7xz;V WWW v'LUP 

[0161] i. iokgo#u^ot:u>^S5n 

3, cn«2 6 9 kg (PP)/g W^n-fe» x» 

[0162] VN = 2 0 2 cm 3 /g, Mi =2 3 0, 
0 0 0 g/mo 1 , Mi /M =2. 3, 11=9 7X , 
MFI (2 3 0/5) = 36g/10#, m. p. = 1 
4 

[0163] gaS092 6 
40 HSS0J2 5 Sri 1. Omg (0. 0 2mmo 1) 

[0164] 1. 0 5 k gO^U^Pfcf U 
*o ^^Di!>Mi9 5. 5kg (PP) /g C** 
n-fe» Xl$T*£o 

[0165] VN = 3 4 7 cm 5 /g. Mi =444, 
0 0 0 g/mo K Mi /M =2. 5, MF I (2 3 
0/5) =5. 2g / I 0$h m. p. = 1 4 9^0 

[0 166] $mM2 7 
*J6«2 5*2 2. 5mg (0. 04mmol) 
50 o-fe>*fflViT»Dfif^ l-&fi«tt3 OICT?**. 
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[0 16 7] 0. 5 7 k g(O^U^Dtfl/>^^n> 
V£?T**a±>mmt2 5. 3 kg (PP)/g 

[0168] VN = 4 94cm 3 /g, Mr =6 6 6, 
0 0 0 g/mo 1 > M? /M =2. 5, MF I (2 3 
0/5) = 1 . 3g /I 0#\ m. p. =15 213, 

[0 16 9] $mm2 8 
*«Ml£*DSg-r**. 5. 2mg (0. 0 0 9mmo 
I) cor ac-y7i-^>U;V (2-*3MV- 1— f 

[0170] i. i 4 k g(p#u;/pt:i/>)W^n 

*. tot^^Pt>itt«2 19kg (PP)/g 

[0171] VN=2 9 8 cm 3 /g, Mv =3 6 7, 
0 0 0 g/mo KMi/M =2. 2, MF I (2 3 
0/5) =7. lg /l 0#<> 

[0 17 2] $mM2 9 
^Xfl2 8*12. 6mg (0. 0 2mmo \ ) <D*2 

[0 17 3] 0. 4 4 k g<D#UyPbfU>^#^>n, 
fc-oX**n±>mm$3 4. 9kg (PP)/g 

[0 17 4] VN=6 4 6cm 3 /g, M* =845, 
0 0 0 g/mo K M? /M =2. 4, MF I (2 3 
0/5) =0. lg/1 Oft, m. p. =155to 

[0 17 5] $mm 3 0 
*««l*HDSr*t, 17. 4mg (0. 0 3 8mm 
o 1) (Dr a c -^^X^V-> (2-;*^- 1 -- f 

[0 17 6] 2. 8 9kg©#U^D^l/>^Se,n 
*. ft^T. **D-fe>t£tttel 6 5. 9kg (PP) 
/g (^^nir» xi$t?S<&. 

[0 17 7] VN=1 3 8 cm 3 /g, Mr =12 9, 
OOOg/moL Mt /M =2. 2, m. p. =1 
5 Oto 

[0 17 8] gQSfll3 1 
*»«3 0*15. 6mg (0. 0 34mmo 1) 

-f-l/Ta^HJi2 WOTT**. 

[0 17 9] 2. 8 6 k gO^U^Ptf l/>^#5tl 
-So ^T, ^^D-fe:>flH4«9 1. 7kg (PP) / 
g (;**n-fe» x^§. 

[0180] VN=244cm 3 /g, M ? =24 3, 
5 0 0 g /m o U Mv /M = 2 . 1 , m. p . = 1 
5 Sto 

[0 18 1] g6>«3 2 
*18«3 0*50. 8mg (0. 11 Ommo I) <D* 
^Pir>*ffl^T«0ST^ M^Sfi3 0 < CT^ 



(15) UW4-2 6 8 3 0 7 
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[0 18 2] 1. 7 8 k g<D3tfU:/Plf l/>7W§£>tt, 
t¥^T^^D-fe>^tt«l 7. 5kg (PP) /g (;* 
*P-fe» XBfT**. 

[0183] VN = 409cm 3 /g, Mt =4 0 2, 
0 0 0 g/mo 1 , Mi /M =2. 2 , MF I (2 3 
0/5) =3. 5g/10^ ra. p. =16 Ot^ 

[0 18 4] $$&M3 3 
mmmi *«DigT*i* 9. 6mg (0. 0 2mmo 
10 1) Or a c -S^gVlfS'U* (2-*9>JU- 1 -< f > 

[0185] 1. 6 8 k g0#U /Dlf l/>*tH6tl 
S. ^n«175. 0kg (PP) /g 0<^Pir» 

x^o^^Di->^ttjcffl^-r^ a 

[0186] VN=143cm 3 /g> Mi =132, 
0 0 0 g /m o 1, M» /M = 2 . 3 , m. p . =1 

4 0T: o 

[0 187] HU|g0g3 4 
^ *««f3 3*«r)g-m 10. 4mg (0. 0 2 1m 
mo 1) ©^^Pt>$fflWlTl^iItt5 OTCT? 

[0188] 1. 0 0 k gO^uyntfU-^tft^sn 
5. zm«9 6. 2kg (PP) /g (;*^Pir» x 

[0189] VN= 303cm 3 /g, Mt =4 4 9, 

5 0 0 g/mo 1 , Mf /M =2. 2* m. p. =1 

4 5t, 

[0 190] ggjfflj 5 
30 %Mffl3 3*24. 5mg (0. 04 9mmo 1 ) <D* 
^Pir>*ffl^T3 O'CtBS'&i&ffiTHOjrr. 

[0 19 1] 0. 4 9 k g^^U^Plf W>*t»6n 
* 0 zintel 9. 6kg (PP) /g (*^P-fe» X 

[0 19 2] VN = 4 4 2 cm 3 /g, Mt =5 6 4, 
0 0 0 g/mo 1 , M f /M =2. 2 % m. p. = 1 

5 O^Co 

[0 19 3] gaSfll3 6 
l£*£L/r2 4 dm 3 KM^iT7 7^yaSi*L, 
40 fbT 2 . 4 dm 3 (g*P#8g : S. T. P. ) £>#fg 
*5£tfl2dm 3 ©tttt^nifU>«*X-r-5. 
[0 19 4] h)lsX.>\zmmi,tc3 5 cm 3 CO* 

(5 2mmol«)All:ffiat 
¥^Urf^-Sp=17) **torT*o 
[0 19 5] ZtltF\m\Z. 8. 5mg (0. 0 2mm 
o 1) cDr a c ->**^~>U^ (2-*3^- 1 ~-T 

>jd^^;pr;^y*i^>*«fifbfci 3. 5 cm 3 co 

»JS (2 0 mmo 1 (DA 1 ) fcJMl^*l/r 5#HttJ* 
50 tSSltiaotfifittftn. 
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[0196] x^zcDmmz&fe^zmATz* 

£ 5 Og OX^l/XOaMW^JDTil 5 51CT1 Rfffl* 

[0 19 7] ^^n^>ge«l 3 4kg (C* /C 3 
-n#U^-) /g (**nir» x^5 a 
[0 19 8] C©3)l?y7-OX?l/>*|iB4. 3 

[0199] VN = 2 8 9 cra s /g. M* =40 2, 
OOOg/mol, M» /M = 2. 0, MF I (2 3 
0/5) =7. Og /l 0# o JO 

[0 2 0 0] X^l/Vtt, »UtUfc*ffitbT*Rttfc 

ftAnenrv^ cc-nmr, ^r/n^gsc 

2 <1. 2) 0 

[0201] mnm3 7 

ftmVTz 1 5 0 dm 3 Smt«Mi2 2KiB«U;Tc« 
[0 2 0 2] S^^SSJC0g:PgT«5 Ottl OWrffl^ 
[0 2 0 3] *<D«[«Tr, 1 kg(DX^V>^^«J(Cffl 

[0 2 0 4] 2 1. 5kg0^D7^-3#U*7-^# 



l$R!¥4-2 6 8 3 0 7 

[0 2 0 5] VN=3 2 6 cm 3 /g, Mi =40 7, 
OOOg/moK Mi /M =3. 1, MF I (2 3 
0/5) =4. 9g /10» o 

[0 2 0 6] £<A:/n-/#n#U^-tel 2. 5* tf>x 

[0 2 0 7] #9JfcT:3#U^-*<0Xf U>/^ri'H 
]^>-rfA<D^Ma*2 4* T&££<h'#4Uofco £0> 

(D I N 5 3, 4 5 6, ^XflWUfci*- K 
14 0tT3ifflMS, 13 2N) : Nmm 2 , 
12J 0 fc*«»S« ( a k , DIN53 , 4 '5 3 
Tftffi/S^LfcfSlfctt) 2 3trrMt«ttU 0«CT3 
9. 6mJmm 2 , -40tT20. lmJmnr 2 0 
[0 2 0 8] CKO^«ttSflr^ffiffi/«»»K-W« 

[0 2 0 9] C<09ilB»+TlKoT^*K*JMlT«>ii 
t)T$)S:Me=^fJK Et=XfJk Bu=^ 
Ph = 7xrjK THF=fh7tHD77 



y/tytxii^* Xh7- fe, 63 — • ■M— £x 10 

A7f;^M^;p'7h7-t, is 



